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(54) MRI MAGNETIC FIELD GENERATING DEVICE 

(57) Abstract: 

PURPOSE: To provide an MRI magnetic field generating 
device where magnetic poles so composed as to enable 
a clear picture image to be picked up high in sensitivity at 
a high speed are arranged by a method wherein an eddy 
current and a residua! magnetism phenomenon 
generated in magnetic poles by an inclined magnetic field 
coil are reduced. 

CONSTITUTION: Block-like soft ferrites 53 are laid on the 
upside of a pure Iron disc-shaped magnetic material base 
51 through the intermediary of a Bakelite thin plate 
disposed as a layer which is small in permeability and 
high in electric resistance. Even if an inclined magnetic 
field acts on the soft ferrite 53, a part or all of the soft 
ferrite 53 is not magnetically saturated, a magnetic flux 
leaking from the soft ferrite 53 to the magnetic base 51 is 
lessened, an eddy current and a residual magnetism 
phenomenon occur less, and a picture image can be 
picked up at a high speed by enabling an inclined 
magnetic field of a pulse sequence control FSE method 
or the like to act stably. 




51 56 



COPYRIGHT: (C)1996,JPO 



mB^mmfsf (jp) 02) ^ H ^ (a) (nmwms&mmn 

#51^-31635 

(.43yjmB ^^8¥(1996)2H2B 



(BDlntCL' 




F I 




H 0 1 F 7/02 


D 












T^H^ gt:^^C}Sc3 FD (^ 10 H) 


(21}£BIS#^ 


4$g|]|Z6- 180665 


(71) ttilSA 


000183417 










(22)HlffiB 


¥JEK6^(1994) 7 ^ 8 B 










(72)5fiM# 


































;*:iRfl^=&iP&*iiirfl:;ri 2 tb 15-17 m 














(72)«59« 


mm mm 








:*:R)ff=&ii5&*Bra:;ii2TBi5-i7 ft 














(74) A 













(54) BgW<^«W3 MRI««»%^1S 



(57) imm] 

mM^^xfmmmm(om±^i&mL^. ^<7^y^iy-^>^y^ 
um-r^r s^^m(r>mmw^'^'^m^v^m^^x. 




y =^y^ vhmm^^—:^t<Dm\tmm^i)^fb^<,^ 
^;l:fc^^/^T. mm}T-mmm\7:)^hyy hy=^y4 mm 

tthJic^ yy hy:^^-^ htmmn^^mmmt(Dmi^ 

[00 0 1] 

tthi^. yy hy=^^^ h tm^ti-<-:^t(Dm. ^ 
mmmm^-^mi^i^tzMR i mm^m^mmi^m-r^. 

[OOG2] 

^m'r^t:^^x^^mw:xh^o ±mMR I m(Dm^m 

0 2 - 2 . O TX:^^-o 1 X 1 0 -*Wf <Dmm^^'f-^^ 

[0 0 0 3] MR I \cm^^^:5m^m±mmt lt. 

(A) , (B) (C^i-*D<. m^m±mt L^XR-F e 

<o~:^mcmm}i 2 , 2^mm\^xn\^^^^ mjji^^ 

^^m^^-^^mf$.:^^^ht\.X\^^^ (4$>^aP2-2 3 0 



(2) iff^ipg _ 3 16 3 5 

2 

[0 0 0 4] ^/h. m^m^mtx^x. ±U(Dik^m^ 
m^^/\^. /i^m^-^n) ^mmmmL.fmi& 

10 [0 0 0 5] ii^(r>m^-^-hf^^mw^±mmt\^x. m 

X\^r^^W^) (Op^mm^. LTR-F e- 

1 tm^^^nm^(D^!Km^mm^\ 2, 12, 1 

s^?f^4^(^7ic^a:5r«^^ 11, 11 (D^mn\^m\^m 
myas, i3^mm\^. mmm}^l3, isr^c^^^ 

mmw^A -3 1 6 5 3 5:^) . ~M(Dmm)i 13, 1 

20 3 t^?i. ^^1 4|:^{;i*5tt^?^#5J^«(^l^-gF^f^_h^ 

■iir^:^ci6f^. Wirfpii^*^a5f^«?i^/^-^^c02;^gl 5, l 
[0 0 0 6] 

[^PJ;as^^Li: 5 <t-r^^M] MR I T*fi. mm<D 

'r^sm(o::i^ ;vmf)^hti:^mnm^^^ ji^ (go 

30 /i^^m^\^X9f^^'h<Dxh^) . 

^\^Mm,^^x^^^^i^~-ts:mm^\mAmw^m^^::.t 

tc: J: o T^a^^q&c7)m-^(^:fiMtf X. 5 1> co T-fe 

[0 0 0 7] fSf4^#ni^/H::J:^)^^-r-5t^ 

[US (A) (D^o 

40 ^mm) mm^xmv^mBmm^^^L.. i.f)-^'^'^:^ ^ 
B.) nm^tf^^. ^tz. m^ommm^\c^\.^x^^ 
[0 0 0 8] L;5^L. mnmsf-^^ /i^(Dmm^mm)i^^ 

^^-So i^fz. mnm^:=^-^/H^2:^mm^^oxmm}i 
50 ^m^t^n. mmm)i(om^}i:^Tv i^y^m^ mmm. 



3 

[0 0 0 9] r J: 5 ^mmm.'^mmm.^(Dm^\^. m 

i<t/c^^o -r^J:t^h. ms (B) 5{-. Bff^o 

(-) fiyc>^igfit^5^7:^ 19 (B^^B^) ^MW(o^mt 

[0 0 10] MR I 

X-m ^^^^ iy-^i^:^ ^mmir:5mf5^^^^m ^ 
8 (B) l^^irJ:o^mMW^(D&M^7jkirm'^{n^. ft 

[0 0 11] tB^Af*. ±7&(Dmm^m^'r^^^ti. 

Mx.ff, lil9t-^f^^l^K'2 ot^I^etc^-r^^j^ic^^^/^ 
2 1 <7:>^mMmmm<Dmmm^mmm 

(Dy^^^y^v^yyv'7=^v4 V2 3^^m\.fz.. mmm 
mmmf)^ht^^mm)^xk>^ mmw-A - 2 3 4 1 1 

[0012] ^/c, ±m(Dm9\z.7r^'ry^u ^y^^yy h 

^^^^<Dn\^^mm^^^mn^jomzimm\^x~-mt 
\.tz.y^uy^^mmn\^mmm2 ^^^m\^fmm.^^h 
^^^mm}A^^m\^f^ {^mw-A - 1 3 s 1 3 1 -^^ 

m o O^Z):ya5/^^^^M^^tV^^Si3;K2 6 

•^(^i¥^*'f^{r^g-f$:{tbfc/h:/n:y^2 6 a, 2 6 

fpi;^^^!/ M^ffi^^-r 5 J: 5 L.xmm vx-mti^tz. ^ <d 
x^^. -^fc. mi i(oy^^y^:i^mmn\^^mmm2 6 
i^. M:^\^mn-^mmm^m\^^±m'^^^'rh(ox\ m 

m^:fj\^i:::mmLx-mti.±h<Dxh^o 
[0 0 13] mmA^t. ^^i^^m^D^r:! y^^mmii- 



^mW-S-S 16 3 5 

4 

MWLfz.m^ti.xmi 2{::.7r^irmm)i3 o^mmi^tz. 

mm^^5~ 1 8 2 8 2 1 o i'fj:t>ib. 

<Dm.mmmmi^-y^ 3 1 <D^mM\^m^\(Dmmm^m 

^y^Wmmm^mmms e t^u y^^yy hy^r. 

h3 3^mmmiif\^^mm^3 e^mm^^—:^3 1 

^^^^i^T^ X 0 l^'Lxmm^m\^tzmm7^^hf^^mm}l 
xh^o 

[ 0 0 1 4 ] m 1 3 {Z7fkirmm}t4 0 i^m 1 
10 t--hfi:^yiR\mm^^^^m\^m^m'r^h(Dx^ mm 

mcy^r:^ y^^yyVy=^y^VA3 ^^Wl^tzmi^f)- 
^/.fori/^^ (#il¥4 - 3 1 6 5 3 5-^<^«) , -(D 

^f^^c:4BV^Tt). ^^^(7)^x2 yyi^yy Yy V 

4 3 \^mx.x^ y^x2 y^wmmn^^mmm-^fzi^y^xj ^ 
^wmmn\^mmmt'7^x2 y^^yy ^y^^^ ^^^^ 
mwm i^fzmi^-^mmx^ 

[0 0 1 5] j^±{^;^t-J: 5?:^. yy Vy=^y^ V^n 
tz^K 9cl:ihmmL^fzXo^j:FSEm (yr-:^hy^\f 

^^^m-r^MR I (;I*5v^T^±. — iico^ 
mm^^(omm{t--^(7:>m^itm^^-jjX$^y)^ ^ni^i^ 

[0 0 16] y:7 hji:, m^mmm\^^rzib 

s (Bs) r-m^:it^-h. m^m^mKJ:^m^tm 

imm i^rzmm}ixhoxhmmm^:=^^Mz x ^mw 
^m:^^mM'r^tyy hy=^y^ h^^(DmM^m^^^mM 
^^Am^ih^^^^it-^m^imnmm^m^ . myy 
hy:x.y^ h(DmM^^m^m-r^mm^^-^^rzit. 

[0 0 17] mm^-<—:^'^fz\^mmm^mmm^<Dm 
^^mw^-^ /i^\^x^mw(Dmm^m^'t^fz^\z^ yy 

Y-7^y4 V^m-<-t^:ithn^h^^i)^, yyhy 

^y4 vw^(om^±.^-%:m<^tt^hmm^xfi:<^ 
%fz^ yy yy ^y^ Y(DW^tm^^h\cx^x^iL^^ 

50 [0 0 1 8] a^^j■V^^fflffif^, yy yy Y\Z.\ic 



5 

-<m^mM^m (bs) ^^m<. wmm<Dm±^i^m'r 

[0 0 19] :z<D^mn. MR I mmwm^i^s<Dmm 
mxmmti:mm^mm\^xmm^mtir^mf^(Dmm}i 

[0 0 2 0] 

f+byhssm. ^m^m^i^xMi^ir^-M(Dmm)i^. 

<. /^i^o. mn.m7i<Dm^^m^w^j^^^^b\z.^^x. 

[0 0 2 1] jfes-rtbt^. ^mWim^'^^m 
/^F s E.mm<Dmm^^MK i mm^m^mw(r>mm. 

mmM^&mm\^xm.u\^fr-t:i^. uj^miz.m^mm 

tmm^^mmm^mmx^ir. mmi^-y^iM-^sm 
^^^t<m&.Lxmm^mmm. Bmm.^7!>m±~t^ 

f$.mmm^^mn^t. mmmw^-^x.xhmmm. m 
mmM.^^i^tA.t^m±i'^j:^^^t^^^{^tih<Dx\ m 

m^\^^(DmniX\^^mir:^(Dr-'^mx:^^mn.^ 

^j:^^ ^yy'x^^^ci^:^^:^^t>b-r. mMm^m^mm^^ 
mm^ivxyvi-y^m^^^Fim\:im^\B\^\H^mm-r^h 
(Dt^x.hfh. mm^^-y^±icmm\-^\^^mmmt yy 
hy^y4h^Em't^mm)i(om^xh. mm^^^^m 



(4) 4^Mip8-3 16 3 5 

6 

[0 0 2 2] irfj:fyh. :::<Dmmi^. ^m^mf^i^xM 

MR I ffl^#^^^M^^:^ov^T. mm)i:^^^mm:^'^hy 

t^^tth\^^ yy vy=^=7^ V tmmi^-yt<Dm 
\z.mmmt^^\^-^<. t^o. m^^^(om\^m^mj^\^x 
10 f^hz,t^w^t^^MK\mm^^^mm.xh^o 
[0 0 2 3] ^fc. rco^pjti. ^Wi^i^^\^xn\^-r 

I mm^^±mw\^'^^^x. mm)it^mmmi}^hyyh 

mmmm:^-bfj:^tth\^. yy hy=cy4 htmmn 

v^s^?f^^bT/^^r i:^#m<i:'r^MR I mmwm^ 
msx^ho 

[0 0 2 4] :^<Dmmi^. ±i^<7:)^mm^^\^^x. mm 

[0 0 2 5] ^h{^. CCDmmi-^. ±l5«^ft^Cl^^V^T. 

[0 0 2 6] p^tc. :i(Dmm\^. ±Mmm^^^^x^ 

[0 0 2 7] rcO^P^OM^^-r^MR I ^^#^^3^ 

Bti. ^n^w^^\^xn\^'r^-n(r>mm}i:^m\^xm 
^m^mw^^^^'^^m^x^in.}^. ^ik^-r^mmm 
\^m'^^i^^^tf^<. \^^f)^t^^mm^h^mx^^, 

[0 0 2 8] l.Xi^iKm 

vihm'^^<D<i^^<Dm^i^m^^^mx^^ti^^ m^. r 

^fflV^. B. Fe^^J5ic5><tUT3 0MGOei^±(7)ffi 
^6T^SV^:I^^/^'^r"ffi^7J^-r. F e - B - R^^^^^B" 



7 

[0 0 2 9] r<^^0J^r:jov^T. mm}i^mf$.ir^m^ 
[0 0 3 0] :i(D^m\^:i^^^x. mmji^mf^-r^yy 

h:7:ii^-rhf^, Mn-Zn:7^y^h, Ni-Zn^' 

±. ^h\^-iil'^L.<l^l 0''Q ' m^±cDUW^m'^ir 
2 0 A/mi^T. ^ ?3 ^ L < 1 O A/mJ^T*^ 

J: -5 ^^6^ /=etSfpm^ ^{feJ^f ^ i^) t;^ iS V ^^fp^:^ 

^i^^mhm^-t^yy h-^r^y-^ htL-xn^ Mn- 

[0 0 3 1] ±tB(^ttg;6^^7^^^y:7 h^m 

m}i{^mm-t^mM. ^j^k)<Df£mfi^mmziXoxnhih 
mmxmsmmm^ixt:ih(D^^mmT^:^tx% m 

[0 0 3 2] r(7)^P^{C^oV^T. ttSttv^^^^fi, ^ 

i^\±\ir\,^mmm^i^mir:bm'^\^mi o\cxmm\^ti^ 
o^mmm^^m^L.<. m:^[^^^~f\^^mm^ (j i s 

c 2 5 5 2^) 1 1 {;i-ci^0>g Lfc J: 

[0 0 3 3] \^\^-^mmu(om^\t^M(^m^xj^\^^:^^. 

-«^^A^L^V^^tV^^g^ffi^^ 0. 3 5mmmS^^V^ 

m-mti^x-y^ y^^ikt^^^ti^^ox. mm}i<D 
[0 0 3 4] ±m<omM^ir\^^^m^'t y y vy=^=y^ v 



(5) ^mW-S-S 16 3 5 

8 

yy vy=^y^ vi-^mm^^^^mmmz-^^^mmMcD 
^mmmM<D!^xmm^^^^ ms (b) z.tt^ 

[0 0 3 5] ^cO^0JcO^yt^i|#mTfo^. ^^¥;6S/J^ 

^<t^^m%^^<D0i^^m\^. yy hy=^y^ h tm^ 

t^. yyhy^y^htmm^^-:^t(om\^w^mrr^ 
z^tii^'^^mx^^ ^ ^/c. yy vy:^y4 mm\^^^ 

)i:<Dm^\^\^. yyvy^y>(Ytmmm^mmwLt(D 
m\^i^m'r^^tt^'S^^mx^^^ -r^iit^^. ^(vmrnm 

M#4a#=^^/i-i-J:^^»;aM^fflUrt^ y:7 h 
r:i^ce<. ^yy b y'^^-r h;^-betiW-<-^^fcif^ 

30 [0 0 3 Q\ )^±<D:it^^hhmh^^f^^o\^. yyh 
yz^y4 V bmm^^-:^t(Dm^w^^'t^m^^x3y 

J:oT. yy hy:^y^ h^ms^m±m:^^h<Dmm^x 

oxm%^^m^^m:^^^j:^^^ ^ic~t^fci^\^\:^. mm 
[0 0 3 7] mm^comm^^n^-^. mmm-^m'^. x 

^^tc:A^pTtg/^lifi{^<7)«-i|sf;i5M^l.<. ^/^c. 

y^yyf h<Dltmtntmm^±X^^:::tr^m^\^<. 
:fi{l^if:=^/K r^4^=¥v'OTi. y:..y—/u 

n:y^t^^yyhy^^^ V(Dmmi^-M^\i^tL\tmM 

n\^mmmmz.'^\^mmm:(oA-^m^mm\^. yyyy 
50 zcy^ h tmm^^-:^'^fz.\tmm\^\^^mmmt<om\^ 



9 

[0 0 3 8] _hlEC0jS^^^5/J^$ < t^^mM.^^<^m^^^ 
-rfKDm^hO . 5 mm— 5 mm<Dmm\hXm^ir ^ r 

to 0 3 9] r^7:>|^0^^r*5v^r^^. ±m<DmM^:^^^b^ 

It) ^5--50, O. S'-'S. 1 0 ^ 5 0 (Dm.MXm'^ 

^\^-^Xn^ ^tl^rL(Dm^lt^S---l 5^ 0. 5~5, 
2 — 3 5. 1 0 — 5 0(D®IS-e]^^i~^(^;^SM^ 

[0 0 4 0] :i(O^BJi;i*5i/^r(^. ^RSp^c^^ 

\oo A\\ mm\cm^<myf^m\ (a) , (b) 



(6) i|^|gi|Z8-3 16 3 5 

10 

$t-<->^ 5 1 <D±M\^. mm.^(Dfh'^ < 'h^^mM.mK(D 

h 5 3ti-<-^^-r hM3P«5 7_b{c:^^:x4f:3rV^jli 

[0 0 4 2] ms {:-7jk'tmm)i e o t^, m.mm<DF]m^ 
xmmL^rz.mmm(D-:fx2^y^:\^mmm^mmm6e m 

xzfyt2 :y^ii^yy hy^y^ h 6 3 oD/f:^S^SIi~s ^ 

[0 0 4 3] HI 1 3 \zfjkirmmm^mmi^—y^ 4 1 ^ 

y vy:^y4 h 4 3 tmm^^—y^4 1 t(Dm^ ^/ct* 
30 y^:i^yy hy:^y-^ h tmmi'^\^^mmmt(Dm 

[0 0 4 4] 

^ <7>^#{;:: J: 6 y y b y :^ 

{S#4ai^ X hm^:^^m i^xhyy hy=^y4 

<. $Myy hy^y^ hy^-ibmm^^-y^i^rz\^mm^ir 
\^^mmm-^(om^<Dmmm^mx^. ^^ti^xmrnm 

m^^^</uyi^-^>'y^{zxm^m^(D^mp%{^^'^^^ 
50 [0 0 4 5] mmmi^mh^^^j^^^i^. mum^^^/i- 



11 

<. mm(Dmmm ms (a) ^m) tmmm^m^ 

[0 0 4 6] 

immmi 

mmmi 

F^^l 9 OmmXK^ 1 5 0 mm-i-ficZ) B Hm a x 4 
OMGO e ^^ir^Nd-F e~B^^/Km^^m\^\ 

m 1 ic^irmf$,(omm)i 5 0 . -r^jct^-i^. 1200 

mmXig^ 4 OmmNf-ffiCO|sfi^;6^?:,/^^Mti;(^t^— ^ 5 
1 (D±{C, 2 0 OmmXrt^l 0 0 OmmXjg^ 

7 0mm^?ifecO{g;^^ffl;6^6i^ce'5^^^^^5 2 ^j^gEH 
^^^^®5 2\^lC^mi 0 0 OmmX/f:,;^^! mmCO 

O^mWl^f^o ^^-^^ yy hy::^y-( Mn-Zn 
^y^i^y^Y^ Hc = 6. OA/m, B s =^ 0 . 54 
^ = 0. M^f^. He = 8 OA/ 

Bs = 2. OT. P = 1 X 1 Q-'Q . mT^fe-So ^ 
ti. ^—^y-^ Y\X^ 1, p = 1 X 1 0"Q • 

I 0 0 4 7 1 ±T-^(7)^<^§;^^cZ)^f^®r^gEgt^ 5 0 
Omm{;^^^Lfc^ 0 . 3 

^^Bmti.X^'t. -^tc, ^^/^;^i'M;d5 1 Om s COGC 

^v^;^fr J: (8mT/m) ^m±^^tzm^ 

±z^m^mm. f^mm^mmu m'mm^^miicTik 
[004 8] it^m 1 

2 0 Ommrtc7)tfail^rBlr-coa(]^f[tT% ; 3 

Oppm. ; 0. 3T^#f::, r:OB#c?:»^^^ 

m^^mmmmi-^^iy^ ^ ^--v-a >i;iJ: or tf^L 

[0 0 4 9] I1I4. m5(o^mM^mmm^\^^x. mm 



(7) 16 3 5 

12 

<J:5J^. Mf^^i^^-r/i- (Gc) ^mm}i{:iM0\'r^m 
Ia{cjoV^r. 1 <Dm'^fi^:m«S;ds 5 . 0-5. 

^JS^il C7)i^^^^4. 0'-4. 2kGrfc(9. GC^^V^ 

[0 0 5 0] mMm 2 

mmMi<Dmfi^\^:^\^^x. mm^i^msizTjk'tm^. -t 

^<^t>'ib. 1200 mm X ^ 4 0 mm^^i(7:)^®^;^^ 

^^^cC^^tt^t-il-^^e ^^1 2 0 0mmXf^ 

10 ^10 0 OmmXfg^ 7 0 mm vf-fe(^{S^mffl;5^ ^ 

^^^me 2^mnm\^. m^^me 2^^{cTtm^<D 

6 6{^T. ^^lOOOmmXfS^ (+^§15) 15mm 

^ffi<^R«^^^^:)^tv^^S^^g^^^t. $ i o o 

OmmXl^^f^l mm<^-<— ^^-f hM^S6 7 ^^^E^ 

^xy't^ y^^ikyy hy:x.y^ h e si^ixdh^t^mme 5 

^^--r^RS^^m^V^TT^^l 0 0 OmmXig^ 

20 Hc-4 0A/m. Bs = l. 7T. p = 45 

X 1 O 'Q ' mrfe-So 

[0 0 5 1] Jlfa«^;0^^,/cC^^J1^^^igH^^:^b^V^T. 

^20 0mmf%<7)tfSiJ^rBlr(Z>a»J^ffir\ S ; 

SOppm. m^^m; 0. ST^m-o ^hi^. 

m) ^m^^^fcm^±c^mmmm. mmm^m-^ 

\^m.myyvy=r.y4 vm^m\^fz,\tmm<Dm^\^Am 
30 Gxh^(r>\^n\^x^ mm^^—yAi\^^—^y^ vm 
mm^^if^^^xyy vy=^y-( Ym^mm\^fz.mmm 
1. n^^^m^mtyy vy^y4 vm(Dm\^^—^y' 
vmnw.^i!\'^^^f:Lmmm2<D\^'rfh'h^^^mm(D 

Tjt^r^t-;^^^ mmmi. 2(D\^^'Tf\^h'^^i<:m\:^m'p 

[0 0 5 2] 
[1^1] 



40- 











1.5inQ 


1/4 




2.0mO 


1/6 




4 mG 


1 



[0 0 5 3] 

"^(Dmmn^. mmi^-::^±,\z.yy Yy::c.y^ v^t- 
50 \^yy vy=^y4 V tmm\'y\^'^mmmt(om\z.mmmf)^ 



(8) 



!}^m^S-3 16 3 5 



13 



14 



^±^i^mx^^ ^mmm^'^^m^^F sE^^^<Dmmm lo 

mi] A, Bn:i(Dmm{^x^m^m^mm<omm)i 
<D-mmm^7r^-r±^mtmmmmxh^o 
[1112] mi<DB{z.7jk~rmm}icom^^:kmmmmx:h 

[1114] ^<D^mi^^^m^m±mu<omm}i<DmmM 20 
[HIS] itmm<Dm^^±ms(Dmmfi(D^m^^mm. 
me] A, Bnm^(Dm^^±mm<Dmmmmtm,m 
[1117] v^M(Dm^m±mm<omummmx^^o 

mS] A, B, Ct^<g^^#:^^yW{:iJ:oT^^-rS 

[[119] A, Bi^mM<Dm^^±mm(omm}i(^-mm so 



* mi 0] zfti >y^:ii^mmn\^^mmm(D-'mmm^^ir 
mi 1] y^^mmm-'mm^<^m<Dmmm^7^ 
mi 2] m6\c7r^'rm^^±mm:\^m\^^^^m}T'<7:>m 
[mis] m? {C7sk-rm^%^mmi^m\^^^mm}i(om 
m^<Dmm] 

1 , 11, 12 ^p^m^mf&i^^ 

2, 13, 20, 30, 40 mu}! 

3 

4, 14 ^1^^ 

1 0 m^mm 
4 2 

43 yti^y^ii^yyhy^^y^h 



1 5 

2 1 
2 2 
2 3 
2 4 



1 6, 
3 1 
3 2 
3 3, 

2 6, 3 6 

2 6 a, 26b u ^ 

5 0, 6 0 mm)i 

5 1,61 mmi^-y^ 

5 2, 6 2 mik^^ 

5 3, 6 3 -/^it^y :7 h ^'^iiy^ h 

5 4 :=^r—^ 

5 5, 6 5 at^??^ 

5 7,6 7 mm. 

6 6 :y:^^^a/i^tV^mffl« 



II112] 



[I1I3] 




[mi 2] 



53 



65 63 /SO. 62 




61 66 67 




15 II 13 



32 



^m^8 - 3 1 6 3 5 



[nil 



II2I4] 




1 






6.0 42 4« 










4i) 4J0 





51 



[0 6] 



(B) 

52 53 55 54 /SSL 

51 57 



[1215] 



[mi o] 



[lal 1 1 




(A) 





1 




4jO &0 6j0 52 &4 9 

j.-^-^— ^'^ 7^ kr* 




^51 


4Ja 


J:^^ 






(6) 




[HI 3] 



26c 





:km.m^m^&^mx) 1 1 2 t b 15- 1? ^ 



